Thrombomodulin, a novel molecule regulating inorganic phosphate-induced vascular smooth muscle cell calcification.
Hyperphosphatemia has emerged as a cardiovascular risk factor that stimulates calcification in vessels. We explored molecules that were induced by inorganic phosphate (Pi) at an early stage in vascular smooth muscle cells (VSMC). In the present study, we examined the role of thrombomodulin (TM) in Pi-induced VSMC calcification based on the results of DNA microarray analysis. Both mRNA and protein expression of TM were markedly augmented in Pi-induced calcification. Conversely, knockdown of TM by siRNA significantly inhibited calcification, in addition to Pi-induced apoptosis which plays critical roles in VSMC calcification. We further found that TM suppressed both of mRNA and protein expression of growth arrest-specific gene 6 (Gas6), a key molecule regulating apoptosis. Recombinant extracellular epidermal growth factor (EGF)-repeat domain of TM exaggerated calcification and this effect was abrogated by a neutralizing antibody for EGF receptor, suggesting that the cleaved and secreted form of TM may activate EGF receptor. We also found that downregulation of Gas6 by TM/EGF receptor axis was mediated by ERK in VSMC calcification. In the aorta of adenine-fed rat, a typical medial calcification model with hyperphosphatemia, we found that TM expression was increased. Furthermore, in human calcified aorta, increased TM expression was also observed. These results indicate that TM is a novel molecule that promotes apoptosis and vascular calcification by regulation of Gas6, presumably via EGF receptor/ERK axis.